The activities and the electrophoretic patterns of ribonuclease (RNase) in leaves of Nicotiana glutinosa plant after mechanical injury, various chemical treatments and/or tobacco mosaic virus (TMV) -inoculation were investigated. The enzyme activity increased and reached a maximum 16hr after mechanical injury. When the injured leaves were inoculated with TMV, the infectivity also showed a maximum value 16hr after mechanical injury. TMV-inoculation induced an increase in the enzyme activity, but the effect was dependent on the inoculum concentration.
Introduction
It has been generally thought that ribonuclease (RNase) participates in the hydrolysis of ribonucleic acid.
However, Markham and Strominger9) reported that RNase may also be concerned in the processes of synthesis and rearrangement of ribonucleic acids.
Diener4) repoted that in several plants rubbing with carborundum of and inoculation with tobacco mosaic virus (TMV) of leaves resulted in increase of RNase activity.
The present study was undertaken to shed some light on the function of the enzyme in Nicotiana glutinosa leaves infected with TMV.
Here, we describe on the Fig. 4) .
In some experiments, chemically treated half-leaves were subsequently inoculated with TMV to study the effects of these chemicals on TMV-infectivity.
In such the experiments TMV was inoculated at the time of highest or lowest enzyme activity in chemically treated half-leaves of N. glutinosa.
As shown in Table 1 , all chemicals inhibited TMVinfectivity.
Bentonite and sodium dextran sulfate showed inhibitory effects on the enzyme activity. When the enzyme activity was inhibited, M isozyme in the gel was reduced in band width ( Fig. 4) .
In contrast, yeast RNA and eosine Y showed stimulative effects.
In this case, the band of the isozyme showed a different profile in which F isozyme increased the band width ( Fig. 4 ). In this case, the band of F isozyme was not detected, but a new faint band appeared on the upper position apart from the band of M isozyme 4 days after TMVinoculation ( Fig. 5) .
However, when TMV-inoculated plants kept for 2 days at the higher temperature were followed by transfer to the lower temperature, 21C, local lesions were formed.
In the electrophoresis of the enzyme preparation from such the plant leaves, the new band was not observed, but F isozyme appeared again.
Discussion
RNase activity in tobacco plant leaves increases with mechanical injury or TMVinfection of the leaves1,4,11). In the present study, the same evidence was obtained on the enzyme of N. glutinosa leaves . However, the nature of the enzyme increased with mechanical injury is intrinsically different from one increased with TMVinoculation.
The former induced the increase of M isozyme activity, and the latter F isozyme.
As shown in Fig. 1 , the behavior of the enzyme after mechanical injury corresponded to the one of TMV-infectivity after injury. In Fig. 3 , the electrophoretic profile of the enzyme showed the increase of M isozyme activity with injury.
In addition, when M isozyme activity was inhibited by bentonite or dextran sulfate treatment, the viral infectivity was inhibited.
From these results, it is suggested that the increase of M isozyme activity induces the stimulation of the viral infectivity.
On the other hand, F isozyme activity of the leaves increased with yeast RNA-or eosine Y-treatment which inhibited the viral infectivity. Yeast RNA has been shown to be a resistance-inducing substance to TMV-infection2,7,10,16) And, as previously stated, TMV-inoculation induced the increase of F isozyme activity. From such the evidences, it is suggested that F isozyme has a role inhibitory to the virus infection. The hypersensitive response is a type of resistance to plant virus8). It has generally been known that this response is not observed in TMV-infected N. glutinosa plant kept at the high temperature12).
When N. glutinosa plants inoculated with TMV were kept at such the temperature, F isozyme was not detected, but the new isozyme appeared.
This evidence also supports that F isozyme may be participated in the resistance to TMV-infection.
Van Loon and Van Kammen15) reported that four and three virus specific protein components were induced in Samsun NN and N. glutinosa after infection with TMV, respectively.
In the present study, F isozyme may be identical to one of such the virus specific proteins, because the relative electrophoretic mobility of F isozyme (Rf 0.77, data not shown) is the same as one of the proteins that they found.
However, it is unknown on the function of the new isozyme.
Elucidation on the question, hopefully, will be a result of a further study. 
